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spruce, oak, beech), cleavage, etc., are of little importance to the micro-
scopist.
The shrinking of wood is a noteworthy property. The water content
of green wood, that is wood of newly felled trees, varies greatly, often
amounting to half the weight of the trunk. Air-dry wood contains as a
rule 7-15 per cent of hygroscopic water. The sap wood, at least in the
outer part, is richer in water than the heartwood.1
If the water in the sapwood of the felled tree evaporates, the wood
exhibits the phenomena of checking and warping. For example, a log
sawed in half lengthwise develops a check to the heartwood, since the
outer layers, being rich in water, shrink greatly, while the inner layers
can not keep pace with this contraction. For the same reason a round
log contains radiating checks, a four-sided timber commonly four checks;
a board from the side of a log warps toward the sapwood side, a board
from the middle of a log develops radial checks and warps toward the
edges.
All woods, at least when fresh, have a distinct odor, which in coni-
fers is due partly to turpentine and in sweet woods (violet wood, white
sandalwood, incense wood) to essential oils.
The checks described above, also various rotting and freezing phe-
nomena, and deformities due to irregularities, constitute the defects
in woods. Gnarls and curls are important features of certain ornamental
woods and veneers. They are due to undeveloped branches, irregu-
larities of growth, wounds, and other causes.2
* HAE.TIG (Forstl. Naturw. Ztschr. 1894, 3, 51) has shown that in oak the heartwood
contains more water than the sapwood and that the layers of the heartwood adjoining
the sapwood are poorest in water, but richest in air, while proceeding inward the water
content increases and the air content diminishes. An oak 246 years old contained in differ-
ent parts as follows:
Annual Rings.                                                  Water.            Air Space.
246-226 (sapwood).......................  426                 316
226-206    "     il   .........   ............. 366                 377
206-186 (heartwood)......................  393                 335
Inner heartwood.........................520                 no
Notwithstanding these figures the heartwood was no longer active in conducting water, and
HARTIG explains the high water content as follows (p. 52): "I regard the process the same
as has been found to take place, in the course of time, when wood is soaked in water, namely,
the air in the interior of the organs is gradually dissolved and carried off by the water. Un-
doubtedly a process of solution of this kind is promoted if both water and air are under
increased pressure. Such a condition actually is present in the lower part of the trunk,
at least periodically, when, during energetic osmosis in the roots and younger sap rings,
a compression of the air takes place, which can not be without influence on the inner layers.1*
2 See maple, p. 233.